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DEFINITIONS
WIND ENERGY SYSTEM (WES): “Wind Energy System” shall mean all, or any combination
of'the folbwmng:
1. A wind mill, turbine or machine operated by wind actig on oblique vanes or sails that radsate
from a shaft;
2. A surface area, either variable or fixed, for utilizing the wind for ekctrical or mechanical
power;
3. A shaft, gearing, belt, or coupling utilized to convey the rotation of the surface areas mto a
form suitab k for driving a generator, alternator, or other mecharical or electricity producing
device;
4. The generator, alternator, or other device to convert the mechanicalenergy of the surface area
mto electrical energy;
5. The tower, pylon, or other structure upon which any, all, or some combination of the above are
mounted, and
6. A wind moniforing station or a system designed to convert kinetic energy from the wind to
electrical energy.
WIND ENERGY SYSTEM, LARGE (LWES): A wind energy system as defined herem,
consisting of a wind turbine, a tower, associated control or conversion ekctronics and/or
anemometer tower(s) with the sole purpose of producing commercial energy.
WIND MONITORING STATION : An instrument for measuring and indicating the speed of
wind. Also known as an anemometer.
HEIGHT, WIND ENERGY SYSTEMS : For purposes of this ordinance, the height of any
Wind Energy System shall be measured from the median grade at the foundation to the top of the
tower and shall incide the height of the blade at its highest point.
SETBACK: The horizontal distance from the WES inchiding overhang from any
adjoing property line
any adjoining public or private road right of way
mhabited structure
ordinary high watermark of'lakes

¢ delineated boundary of wethnds
PARTICIPATING PROPERTY: A parcel or parceks of record that 5 used, occuped,
maintained, let, leased or authorized to be used for a LWES.
AMBIENT: The sound pressure level exceeded 90% of the time or L.90.
ANSI: American National Standards Instifute.
BLADE GLINT: The reflection of the sun off a wind turbine blade.
SHADOW FLICKER : The phenomenon where the blades of a rotating wind turbine cast a
moving shadow on an observation point.
dB(A): The sound pressure level in decibels. Refers to the “a” weighted scale
defined by ANSL A method for weighting the frequency spectrum to mimic the
lnmman ear.
dB(c): The sound pressure level in decibels. Refers to the “c” weighted scale defined by ANSL
A method for weighting the frequency spectrum to account for amount of very bw frequency
sound.
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SECTION 4.22 LARGE WIND ENERGY SYSTEMS (LWES)
A. Purpose and Intent. The purpose ofthis article is to establish general guidelines for the
location and operation of wind generation commonty known as wind turbines or windmills. The
township recognizes that it & i the public interest to permit the location and operation of LWES
within the township so Jong as the scenic beauty of Solon Township s protected from
unmecessary and unreasonab k interference. As such this ordinance secks to:
Protect public health, safety, and welfare, inchiding property vahies
Ensure that the bcation and scale of LWES within the township are consistent with the
vision and goak of the master plan
¢ Avoid potential damage to adjacent property from hazards associated with/ and or failure
of LWES
e Ensure the compatibility of adjacent land uses

B. Regulations. A LWES shall require a specialland use permit, shall be subject to a pubhe

hearing, and shall be approved only in the A/C D stricts. The Planning Commission shall take

into corsideration the documentation required i section C. Permit Requirements in determining

whether or not to sssue a special land use permit.

C. Permit Requirements : A special land use permit request filed under Section _ fora

Large Wind Energy System shallinclude a Basic Site Plan as required under Article  for

accessory structures and add itional supporting information with the following mformation:

1. Studies
a. Sound Modeling Study. A predictive sound study of turbine noise shall

accompany an application for a wind energy system to verify that ordinance
requirements can be met for dBA and dBC sound levels. The applicant shall
present the maximum sound power level of proposed turbine on both the dBA
and dBC scales, and will calculate the difference in decibels and compare 1 to
the 20 decibel threshold I IEC 61400-11, Annex A, as an mdicator of
whether the turbine s lkely to produce bw-frequency noise that could create
annoyance. The sound modeling must follow the most recent version of
International Standard, ISO 9613-2 “Acoustics — Attenuation of sound during
propagation outdoors — Part 2: General Method of Calculation.” The sound
modeling study shall use wind turbine sound power levels determined
according to the most recent version of TEC 61400 — Part 11. The sound study
shall include a map with sound contour Iines for both dBA and dBC sound
emitted from the proposed wind energy system. The study shall mchude a
map showing sound contours at 5 dBA intervak, proposed wind furbme
locations, participating and non-participating properties, and all occupied
buildings. The predicted values must include sound kvels created by all
turbines from the applicant’s project. The sound study shall extend out to a
3000 radius.

b. An avian study based on the US Fish and Wildlife Service’s ‘Interim
Guidelines To Avoid and Minimize Wildlife Impacts From Wind Turbines,’
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d.

and an inventory of endangered and/or threatened species mpacted by the
proposed LWES in the vicinity of the proposed site conducted by a qualified
biologist. The study shall mdicate whether a post construction wildlife
mortality study will be conducted and, 1f not, the reasons why such a study
does not need to be conducted.

A copy of shadow flicker and blade glint analyss on adjacent properties to
identify the locations of shadow flicker and blade ghint that may be caused by
the project and the expected durations of'the flicker and ghnt at these
locations from sun-rise to sun-set over the course of a year.

A wind study assessment performed by a qualified registered engineer
documenting the wind resource at the site of the proposed LWES at 40 foot
increments starting at 160 feet in height to a maximum of360 feet.

2. Site Plans

a.

L

g.

Standard construction drawings mehd mg but not lmited to Structural,
Electrical, and Mechanical comporents of the Large Wind Energy Systems,
including structures, tower, base, and footings. A registered engineer shall
certify drawings and any necessary calculations so that the system comp hes
with all applicabk local state, and federal bualding, structural and electrical
codes.

The nght-offway of any pubhc road that s contiguous with the property;
Wind energy system specifications, mchid g mamifacturer and model, rotor
diameter, tower height, tower type, and color;

Location and elevation of all components of the proposed Large Wind Energy
System.

Height of any structures or frees over thrty-five (35) feet within a five
hundred (500) foot radius on-site or offste of the proposed Large Wind
Energy Systems

Surrounding land use and beations and dimensions of structures, within 3000
feet of LWES.

Location of any overhead utility lines on the parcel

3. Additional Information

a.

b.

Insurance policy for lability to cover any accidental damage or mjury, during
construction, operation, or decommussioning of the LWES system.

Written documentation that the app licant has notified the operators ofany
microwave or communication link towers or similar facihities of a proposed
LWES when the proposed location of the LWES & within the line of sight
between two or more microwave or commumnication link towers or similar
facilities.

A comprehensive fire control and prevention, and emergency response plan to
coordinate with local emergency response providers.

A description, or travelplan, of'the routes to be used by construction and
delivery vehicles and of any road improvements, to inchide construction of
temporary roads, that will be necessary to accommodate construction vehicks,
equipment or other deliveries. The travelplan must inchide the load capacity
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ofthe affected roads, an assessment of'the roadway prior to and affer the
construction efforts have been comp kted, and an intersection display or
diagram indicating where and what type of mmprovements are necessary for
transportation, delivery or mamtenance purposes for any LWES related sfems.
Any road repairs necessary post construction to impacted roadways willbe the
responsibility of the owner of the LWES and such necessary construction
must be performed in compliance with all app icable requirements of the
Leelanau County Road Conmmission.

Certification from a registered engineer or qualified person that the rotor and
over speed control have been designed for the proposed use on the proposed
site per ( IEC-61-400-2 ),

For Large Wind Energy Systems of 100 kW or greater, evidence that there 1s a
substantial need for the proposed use,

Registered engineer’s certification of the design and safety of the proposed
tower to withstand winds of ninety (90) miks per hour, per (IEC-61-400-2 ),
Registered engineer’s certification that if the wind turbine were to fall, no
existing inhabited building or structure would be damaged.

Written documentation that the app hicant has notified the owners and
occupants of properties within a 3000’ radius of proposed LWES as well as
properties adjacent to those properties withm 7 days of permit app heation.
Any other information necessary to demonstrate compliance with the
standards and requirements of ths Ordmmance.

D. Height: The tower height for a LWES shallbe set by the Planning Commission based on the
minimum height necessary to efficiently access the availabk wind resource per the wind study

assessment, not to exceed 360 feet. The Planning Commission shall ako take into consideration
the visual impact of the LWES from residential properties and Lake Leelanau per public hearing

comments.

E. Location and Setbacks: The LWES shall be set back:
1. 3000’ from non-participating residential structures — waivers can be signed by non-
participating properties to shorten setbacks.
2. 1500° from all other non-participating occupied structures and fiom the ordmary
high water mark of Lake Leelhnau.
3. 3X height of turbine to all occupied structures on participating parcek and property
lines of non-participating parcels.
4. 2X height of turbine to designated wetlands, and right-of-ways.
F. Noise: No LWES may exceed forty five (45) dB(A) at any adjacent property line. Further, the
dB(A) shall not exceed 40 dB(A) at non-participating parcel resxlential build ngs, that are not
subject to a setback waiver, from 10 pm to 8 am. During short-term events including but not
limited to severe wind, snow or rainstorms if the ambient sound pressure kvel exceeds forty
(40) dB(A), the standard shall be ambent dB(A) plus five (5) dB(A) for both of these

requirements.

G. Vibrations : The LWES shall not produce vibrations beyond the property lines of'the site in
question of such intensity, duration, frequency or character which annoy, disturb, or cause or
tend to cause adverse psychological or physiological effects on any reasonable person of normal
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sensitiveness. Furthermore, dBC shall not exceed 60 dBC at any adjacent property line, or at any
residential building including interior of building within 3000” of LWES.
G. Regulatory Compliance LWES must comply with all State, Federal and Jocal laws and
regulations, incliding but not limited to the applicable requirements of'the Federal Aviation
Administration (“FAA™), the Michigan Airport Zoning Act and the Michigan Tall Structures Act
both prior to and affer installation.
H. Abandonment. A Large Wind Energy System that has not been producmg electricity for at
least twelve (12) months not to exceed eighteen (18) months shall be deemed to have been
abandoned and the Zoning Adminstrator shall order the decommissioning of the LWES. The
owner/operator of such LWES shall begin decommissioning the same within ninety (90) days of
receipt of notice from the Solon Township Zoning Admimstrator notifying the owner of such
abandonment. Failiure to decommission an abandoned LWES within saxd ninety (90) day shallbe
grounds to decommission the LWES at the owner's expense making use of the escrow account.
I. Decommissioning: The cost of removal and site restoration s the full responsibility of the
applicant and/or owner/operator. In order to provide the greatest possible financial assurance
that there will be sufficient finds to remove the wind energy system and to restore the site by
removing all supporting infrastructure and the site bemg returned to grade, the following steps
shall be followed:

1.  For each wind energy system, the owner/operator shall determine an amount of

money equal to the estimated removaland restoration cost. The Planning Commission

shall require independent verification of the adequacy of this amount at

owner/operator’s expense.

2, This money shall be deposited i an escrow account specified by Solon

Township, which may be an interest-bearing account. There shall be no alternative to

such an account. A surety bond, letter of credit, or other financial promse shallnot be

accepted.

5 5 Solon Township reserves the right to review the amount in escrow over the life of

the LWES and require an mcrease 1n escrow

4.  Withdrawal willbe made from thi account, solely by Solon Townshp or 1ts

designee, only to pay for removalard site restoration of the wind energy system as

provided for m this Ord mance.

5 Any money left in the account for each wind energy system affer removal and site

restoration shall be returned by Solon Township to the then owner/operator.

K. Lighting: The LWES shallnot be artificially lighted unkss required by the FAA. Where the
FAA requires lighting, the lighting shall be the lowest mtensity allowable under FAA
regulations, the fixtures shallbe shiclded and directed to the greatest extent possibk to miimaize
glare and visibility ffom the ground, and no strobe lighting shall be permitted, unless expressly
required by the FAA. Unless the FAA requires otherwise, the lighting shall be a non-
pulsating/non-blinking red hght.

L. Anemometer Removal: Any anemometer tower shallbe removed within one year of
mstallation. The Township may require a financial guarantee to insure removal

M. Shadow Flicker and Blade Glint: A wind energy system shall be designed to minimize
shadow flicker from moving blades or reflected blade glint occurring off the Participating
Property on which the facility is located. Should shadow flicker or blade glint be expected to fall
on a portion of an offsife property, the system may be operated within the following conditions:
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The shadow flicker or blade glint will not fall on any offsite existing or planned residential
buildings nor exceed thirty (30) hours per year on an offsite property. If shadow flicker or blade
glint violate any of these conditions, vioktions shall be handled by the township zoning
administrator or township designee.
N. Ice Throw: The ice throw or ice shedding from the wind energy system shall not cross the
property lines of the Participating Property on which the facility is located and shall not impinge
on any public right-of-way or overhead utility line. Violations shall be handled by the township
zoning administrator or township designee.
0. Electrical: All clectrical components will be cons stent and conform with the National
Electric Code (NEC) abng with any other local state, and federal regulations. The on-sie
electrical transmisson lines connecting the LWES to a public utility ekctricity distribution
system shallbe located underground.
P. Ground Clearance: For both horizontal and vertical axis LWES turbines, the rotor shallbe
located on the tower such that the minimum blade clearance above the ground level s 30 feet.
Q. Speed Limiters: Al LWES turbines shall be equipped with controls to imit the rotational
speed of the blades within design limits for the specific LWES.
R. Color and Finish: LWES shall have a non-reflective finish and shall be a non-obtrusive
neutral color that & compatible with the natural envirorment, such as white, gray, or beige,
subject to any app hcable FAA Standards.
S. Tower Design: The LWES tower shall be a monopole styk construction (as distiguished
from a lattice-style tower) with no guy wires or platform and no more than one (1) exterior
ladder. LWES must be un-climbable by design or mclide non-climbing measures.
T. Spacing: Towers shall be separated by a minimum of3000 feet.
U. Conditions: The Planning Commission may attach reasonable conditions to the approval of a
LWES or anemometer tower. These conditions may inchide those necessary to isure that public
services and facilities affected by the LWES or anemometer tower will be capable of
accommodating increased service and facility loads caused by the LWES or anemometer tower,
to protect the natural environment and conserve natural resources and energy, to msure
compatibility with adjacent uses of land, and to promote the use of land in a socially and
economically desirable manner. Any conditions imposed, however, shallmeet all of the
following requirements:
¢ Be designed to protect matural resources, the health, safety, and welfare and the social and
economic well being of those who will use the LWES or anemomneter tower under
consideration, resilents and landowners immediately adjacent to the proposed LWES or
anemometer tower, and the comnumity as a whole.
e Berelated to the valid exercise of the police power, and purposes which are affected by the
proposed LWES or anemometer tow er
» Be necessary to meet the intent and purpose of the zoning ordinance, be related to the
standards established in the ordinance for the LWES or anenomneter tower under
consideration. and be necessary to insure conpliance with those standards.
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V. Safety Measures:

1. The Plarming Commision shall determine the height, color, and type of fencing for
the Large Wind Energy Systems installation if required or deemed necessary per the
existing ord mance.

2. Appropriate warning signs shall be posted. The Planning Commission shall
determine the type and placement of the signs per the existing ordinance.

W. Radio and Television Interference: Wind Energy Systers shall be designed and constructed so
as not to cause radio and tekvision interference. If degradation of tekvision, radio, or microwave
reception occurs, the owner/operator shall pay to correct the reception

X. Use of Current Technology: Large Wind Energy Systems shall be designed fo the current
state of the technology as of the date of application. Outdated or obsokte Wimnd Energy Systems
equipment shallnot be permitted to be corstructed or installed, however used equipment shall be
allowab k if brought up to date to current technology standards.

Y. Maintenance and Comphliance:

a. Inorder to ensure safety and comp hance with the Ordinance: The owner or operator
shall conduct regular monthly monitoring, physical inspections and maintenance of
the wind energy system. Copies of moniforing and mspection reports and
maintenance logs shallbe submitted to the Solon Township Zoning A dmimstrator or
the Township’s designee at least once a year or more often if requested i writing by
the Solon Township Zoning Administrator or the Township’s designee. Solon
Township shall have the right to mspect the premises on which the wind energy
system is located and to hire a consultant to assist with any such nspection at the
OWII’S Of operator’s expense.

b. The fire control and prevention and emergency response p lan shall be posted on-site
and with local emergency response providers, and shall be updated as needed or as
requested by the Solon Township Zoning Administrator or the township’s designee.

¢. Post Construction Sound Survey. Documentation of sound pressure kvel
measurements shallbe provided to the Zoning Administrator by a thard-party
qualified professionalselected by the Planning Commission and at the expense of the
LWES owner within 12 months of the commencement of the operation of the project.
The study should generally follow the procedures in the most recent versions of ANSI
$12.9 Part 3 (with or without an observer present) and ANSIS12.18. All sound
pressure levels shall be measured with instruments that meet ANSI or IEC Type 1
Precision infegrating sound level meter performance specifications. In addition to
measuring A-weighted sound levels, at kast three monitoring locations shall collect
one-third octave band data down to 6.3 Hertz. The post construction test shall verify
that equivalent sound level imits in dBA and dBC are in comphance with the
standards of this ordinance. The compliance test procedure will use an alternating
series of turbine-on and turbine-off 10-mimite Leq measurements when wind speeds
are fairly constant. Measured kevek (turbine-on and turbine-off) for similar hub
height wind speeds will be compared to determine the sound level from only the wind
turbines. The firm conducting the study shall collect LA90 and LA10 data. The study
shall address noise complaints on fik with the township. The firm conducting the
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post-construction sound survey shall consult with the Planming Commission. or ther
representative, prior to conducting the study to agree on the comphance testing
locations. The study shall delineate participating and non-participating properties,
and all occuped buildings. Should the study indicate a non-complant measurement,
the owner of the LWES will be required to obtain compliance through mitigation or
other measures.

NOTES:

1.
2.

3.

Article II: Definitions has different definitions for wind energy systems.

Articlel!: Definitions has definition of “temporary anemometer tower” that is
inconsistent with requirement in this article.

We have not altered the draft ordinance numbering sys tem, but it is recommended
that the Large Wind Energy Ordinance be made Article 35 of the Ordinance.



